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Introduction 


Heat and Temperature 

W e all know the differences between sipping a hot 
chocolate and slurping a cold milk shake. The big 
difference is temperature. 

Temperature and heat are not the same. Temperature 
tells us how hot or cold something is. For example, 
normal body temperature is about 98.6 degrees 
Fahrenheit. On the other hand, heat is how much energy 
one object can give to another. For example, you might 
find it uncomfortable to sit in a bathtub full of very hot 
water. A drop of the same water on your hand would 
not bother you. The temperature of both is the same. But 
the tub of water can transfer much more heat energy to 
your body. 

We measure temperature with thermometers. The 
lines and numbers on a thermometer are the scale. 
People around the world use three different temperature 
scales. One scale was developed in 1724 by a German 
physicist, Gabriel Daniel Fahrenheit. People in the United 
States now use the Fahrenheit scale for measuring the 
temperature of everyday things, such as the outside air 
for weather reports and the air in an oven when cooking. 
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Room temperature on the Fahrenheit scale is about 
68 degrees. It can be written as 68°F. 

Another scale was developed by Anders Celsius just 
a few years later, in 1742. His scale was simpler than 
Fahrenheit’s scale because Celsius made the number 
of degrees between two particular temperature points 
an even 100. People in most of the world outside the 
United States use the Celsius scale to measure air 
temperatures. Room temperature on the Celsius scale 


is about 20 degrees (20 C). 
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Scientists all over the world 

Celsius C 
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t Fahrenheit| 

also use the Celsius scale, but 
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they also use a third temperature 
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scale, called the Kelvin scale. The 

i nn° 

— 21 2° 

Kelvin scale was developed by a 
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British physicist named William 
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Thomson (Lord Kelvin) in 1848. 
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Room temperature on the Kelvin 
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scale is about 293K. 

This book is full of experiments 
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that use thermometers. In one 
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experiment, you can build your 
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own thermometer and develop 
your own temperature scale. 
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Entering a Science Fair 

S ome of the experiments in this book might give 
you ideas for a science fair project. Those 
experiments are marked with a jj symbol. Remember, 
judges at science fairs like experiments that are 
imaginative. It is hard to be creative unless you are 
really interested in your project. Pick a subject that 
you enjoy and want to know more about. 

You can add to the value of the experiments you 
do by keeping notes. Set up an experiment notebook 
and record your work carefully. As you do some of 
these experiments, you will think of new questions 
that you can answer with experiments of your own. 
Go ahead and carry out these experiments (with your 
parents’ or teacher’s permission). You are developing 
the kind of curiosity that is shared by all scientists. 

If you enter a science fair, you should read some of 
the books listed in the back of this book. They will give 
you helpful hints and lots of useful information about 
science fairs. You will learn how to prepare great 
reports that include charts and graphs. You will also 
learn how to set up and display your work, how to 
present your project, and how to talk with judges and 
visitors. 
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Safety First 

A s you do the experiments in this or any other 
. book, do them safely. Remember the rules listed 
below and follow them closely. 

1. Any experiments that you do should be done 
under the supervision of a parent, teacher, or 
another adult. 

2 . Read all instructions carefully. If you have questions, 
check with an adult. Do not take chances. 

3 . If you work with a friend who enjoys science too, 
keep a serious attitude while experimenting. Fooling 
around can be dangerous to you and to others. 

4 . Keep the area where you are experimenting clean 
and organized. When you have finished, clean up 
and put away the materials you were using. 

5. When doing these experiments, use only 
non-mercury thermometers, such as those 
filled with alcohol. The liquid in some 
thermometers is mercury. It is dangerous to 
touch mercury or to breathe mercury vapor, 
and such thermometers have been banned 
in many states. If you have a mercury 
thermometer in the house, ask an adult if it 
can be taken to a local mercury thermometer 
exchange location. 












Thermometer liquid 


M ost household thermometers are used to 
measure temperature indoors or outdoors. You 
need one with a colored liquid that is inside a straight, 
narrow, closed tube. The tube should be connected 
to a bulb at the base of the thermometer. The bulb 
holds a larger amount of the liquid. A temperature 
scale will be marked on or beside the narrow tube. Is 
the scale in degrees Fahrenheit or Celsius? Some 
thermometers show both scales. Notice that the lower 
numbers are closer to the bulb. The higher numbers 
are farther from the bulb. Ask an adult to help you 
find a thermometer for this experiment. 



0 Hold your thumb against the thermometer bulb and 
watch the liquid in the narrow tube. What happens to 
the liquid? 

J What do you think will happen to the liquid if you place 
the thermometer bulb in a stream of water from your 
cold water tap? Try it! Were you right? 

© What happens to the liquid if you hold it for a short 
time in a stream of water from the hot water tap? 














Rises end Fells 


0 What happens to the liquid in 
the thermometer when you 
place an ice cube on the 
thermometer bulb? 

Based on all your 
experiments, what happens 
to the amount of space the colored liquid 
takes up when it becomes colder? The amount of 
space is called volume. What happens to the liquid’s 
volume when it becomes warmer? 
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* ^ indoor or oufdoor 
hnear thermometer 
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K ice cube r 



















Things you wlU nee '' 


Go on o 


I n this experiment, you will go on a 
temperature hunt. You will look for 
the warmest and coldest places inside 
and outside your home or school. 


When you take a thermometer 


into a new place, it takes some time for the liquid 
inside it to reach its final level. After you move the 
thermometer, you should wait several minutes before 
reading the temperature. 



'_) Begin by using your thermometer to look for the 
warmest place inside your home or school. During 
your hunt, see if you can answer these questions: Is it 
warmer near the floor or the ceiling? Is it warmer near 
a window or beside an inside wall? Is it warmer inside 
or outside a closet? If the building you are in has more 
than one story, is it warmer upstairs or downstairs? 
Write down the temperature you find in each place. 

Q Not counting freezers and refrigerators, what is the 
coldest place in the building? Do you think your answer 
will change as the seasons change? 
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Temperature Hunt 


© Take your temperature hunt outside. Where is it 
warmest? Where is it coldest? During your hunt, try to 
answer these questions: Is it warmer in the sun or in 
the shade? Are the temperatures on the north and 
south sides of the building different? How about the 
temperatures on the east and west sides? 

Do you think that the time of day affects the 
temperature? In a later experiment, you will 
investigate this question. 
















Moving Liqui s by 


I n the previous experiment, you probably found that 
air was warmer near the ceiling and cooler near the 
floor. Liquids, such as water, and gases, such as air, 
are fluids. Different fluids often act in the same way. 
Because of this, you can use liquids to see why air is 
warmer near a ceiling. 


Things you 
wall need; 

J5 ^ 2 clear plastic 
f* cups 
ft * hot tap water 
(< ^ food coloring 
R * wooden coffee 
J5 —Stirrer 
^ cold water 
p ^ eyedropper 






j Nearly fill a clear plastic cup with hot 
tap water. Add several drops of food 
coloring and stir with a wooden coffee 
stirrer. 

Q) Nearly fill a second cup with cold 
water. 

j Fill an eyedropper with hot colored 
water from the first cup. 


Q) Place the end of the eyedropper on the bottom of the 
cup of cold water. Very gently squeeze a drop of 
the hot water into the bottom of the cold water. What 
happens? Does the hot water stay on the bottom of 
the cup? Or does it move to the top of the cold water? 


/•*•*/•* 1 ® 
















Temperature Difference 


© Repeat the experiment, but this time color the cold 
water. Use the eyedropper to gently squeeze a drop of 
colored cold water onto the bottom of a cup of clear 
hot water. Does the cold water stay on the bottom of 
the hot water? Or does it move to the top of the hot 
water? 

How does this experiment help you to understand 
why air near the ceiling is warmer than air near the 
floor? 

Why do you think heaters are usually found near 
the floor? 
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What Is Vour 


A sk your parent or another adult to show you how 
to use a digital thermometer that measures body 
temperatures. For the most accurate reading, the 
thermometer is placed under the tongue for a period 
of time. Most digital thermometers give a signal to 
indicate when the temperature has stopped changing. 
At that point, the thermometer is removed from 
the mouth. There will be a digital readout of the 
temperature on the thermometer. 



CJ Use the thermometer to find your body temperature 
when you first wake up. Do it before brushing your 
teeth or eating. What is your body temperature early 
in the morning? Write down the time and your 
temperature on a data table like the one shown. 

Q Continue to measure and record your temperature at 
different times throughout the day until you go to bed. 
Is your temperature always the same? If not, when is 
your temperature highest? When is it lowest? 

© Have other people measure their temperatures 
throughout the day. Do their temperatures change the 

>••••• 
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Temperature? 
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hmgs. you will need; 

* an ADULT 

(digital clinical (fever) 
thermometer 
^ dock or watch 
^ n °tebook and pencil 
people willing ho 
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way yours does? If not, how are the 
patterns different? 

Ideas for Your Science Fair 
Try measuring your temperature 
before and after exercise. Does 
exercise change your body 
temperature? If it does, does it 
make it higher or lower? 

Is your body temperature higher on warm days 
than on cold days? How do body temperatures compare 
with air temperatures? Which show greater changes? 

Do some research at your library on warm- and 


measure their body 
temperatures over 


time 
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Temperature 


Y ou have probably noticed that you feel colder 
when the wind is blowing. You may have seen 
weather reports that give the temperature and then 
the windchill temperature. Does wind 
make the air cooler? *A Things \j° u 

p will need; 

£ ^ outdoor 
p5 thermometer 

(J Place a thermometer near an electric p; t/ electric fan 
fan that is not turned on. You will find 'A ^ ^ 
out the temperature of the still air 
near the fan. After several minutes, the p; ^ notebook and 
thermometer reading will not change £ 


Let’s Get Started! 


pencil 


anymore. Read the thermometer and 
record the temperature of the air. 


^)Turn on the fan. Be sure to keep your hands 
away from the fan. Ask an adult to hold the 
thermometer in the moving air. Be sure not to touch 
the thermometer bulb. What is the temperature of the 
moving air? Is it less than the temperature of still air? 
Is air that is moving cooler than still air? 

Spread a few drops of water over the back of one 


►V 1 & 
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and evaporation 


hand. Then hold the backs of both hands in front of 
the fan blowing air. Which hand feels cooler? From 
which hand is water evaporating? 

© To see if evaporation really causes a drop in 
temperature, wrap a folded piece of damp paper towel 
around the bottom of the thermometer. Ask an adult 
to hold the thermometer in front of the fan. What 
happens to the temperature? What can you conclude? 
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Temperatures 

F or this experiment, choose a day when you can 
measure temperatures every hour. 


U.U.VVVVVVAAXV 

Things you will need 

* thermometer 

* outdoor spot that 
13 shaded ail day 

^ notebook and pencil 

* sloch or watch 

^ 8ra.ph piper 



Q) Put a thermometer outdoors in a 
place where it will be in the shade 
all day, such as under a picnic table. 
As soon as you get up, record that 
outside temperature. Then try to 
read the thermometer every hour 
until you go to bed. Record temperatures and times in 
a chart like the partial one shown below. 


Time (A.M.) 

Temperature (°F) 

Time (P.M.) 

Temperature (°F) 

6:05 

44 

12:40 

75 

7:30 

47 

1:45 

78 










©The next day, use your chart to make a graph. 
Plot temperature on the vertical (up-and-down) lines, 
and times on the horizontal (side-to-side) lines. (In 
the sample graph, you can see that at 9:00 A.M. the 
temperature was about 56°F.) 

At what time did you record the highest 
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All Day Long! 


temperature? At what 
time did you record the 
lowest temperature? 



© Look at your graph 

nt 


v^'V O 


\%- f 

it 


very carefully. How can 
you tell over what time 
period the temperature 
was increasing fastest? 

Slowest? How can you 
tell over what time 

period the temperature was decreasing fastest? 
Slowest? 


I 

oO 

'•O 

f' 


How does your graph compare with the one shown? 
How are they the same? How are they different? 

You probably found that the temperature was 
coldest early in the morning. That is not always true, 
but usually it is. Can you explain why? 



Idea for Your Science Fair 

Repeat the experiment on other days. Are the 
warmest and coolest times approximately the same 
each day? 
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Temperatures Above 
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R epeat the previous experiment, but 
this time measure temperatures 
underground as well as above ground. 



(J Put a thermometer outdoors where it will 
be shaded all day, such as under a picnic 
table. 

© Put a second thermometer in a small box. 

In the same shady area, ask permission 
to bury the box and thermometer 
underground. Use a spade to cut out a j colored pens or 
square piece of sod about 6 inches on a pencils 
side and about 4 inches deep. Remove the 


Things you will need: 

✓ i outdoor 
thermometers 

✓ outdoor area that 
will he shaded all 
day 

✓ small box 

✓ spade 

✓ ruler 

✓ notebook and 
pencil 

✓ dock or watch 

✓ graph paper 


sod in one piece. Place the box with the thermometer 
in the hollow space. Then replace the sod. 


© Read and write down the temperatures on both 
thermometers every hour from early morning until 
you go to bed. You will have to carefully remove and 
replace the chunk of sod each time you read 
the thermometer that is underground. Record 
temperatures and times in a chart like the partial one 
shown on the next page. 


• • • • • 
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and Below Ground 



©Just as you did in the previous experiment, use the 
information to make a graph. Mark the air and 
underground temperatures at the times you made 
your measurements. You can plot both sets of 
temperatures, in different colors, on the same graph. 
What, if anything, can you conclude from your 



Idea for Your Science Fair 

How does the depth beneath the ground affect 
temperature readings during the day? 
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| Sun, Color, ond 

H ave you ever wondered why people who live in 
hot, sunny climates wear light-colored clothes? 

Have you noticed how warm you feel when you stand 
in front of a sunny window wearing a dark shirt? 



j To see how temperatures are affected by color, you will 
need two identical small, shiny tin cans. Paint one of 
the cans, both inside and outside, with flat black paint. 


Q When the paint 


Things you 
will need- 
£3 ^ 2 . identical 
srnail, shiny 
—tin cans 

0 ^ fhtihlack^inL 
J? ^ bright 
£* sunshine 
2 outdoor 

0 thermometers 
C ^ tiock or watch 
v a. cup 

0 ^ cold water 


§ 




has thoroughly dried, place the cans 
side by side in front of a bright, sunny 
window. Place a thermometer in each 
can. After about twenty minutes, read 
both thermometers. In which can is 
the temperature higher? 

Pour a small cup of cold water into 
each can. Use a thermometer to make 
sure that the temperature of the water 
in the two cans is nearly the same. 

Again, place the cans side by side in 
front of a bright, sunny window. 
Which can do you think will have the 
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Temperature 


higher temperature an hour later? Try it! Was your 
prediction correct? 

Idea for Your Science Fair 

You can experiment with clothing as well. Wrap 
thermometers in different colored clothing of about the 
same weight. Place the clothing samples in bright 
sunlight for about twenty minutes. Which article of 
clothing do you think will be warmest? Which do you 
think will be coolest? Open the clothes and check the 
thermometers. Which one was warmest? Which was 
coolest? Were they the ones you predicted? 
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| Sun and Seasonal 


I n general, air temperatures are lower in winter than 
in summer. You may have noticed that the sun is 
lower in the sky during winter. Also, the time between 
sunrise and sunset is shorter in winter than in summer. 
The sun is Earth’s only outside source of heat. We can 
expect differences in seasonal temperatures to be 
related to the sun. 



Q) On a sunny fall, winter, or spring day, turn a 
thermometer toward the sun. Do not look directly 
at the sun. It can damage your eyes! Hold the 
thermometer so that it faces the sun, as shown in 
the drawing. Keep the thermometer in this position 
until the temperature does not change anymore. 


Things you 
£ will need: 


© Write down the temperature. 



^ outdoor , 
^thermometer 
^ notebook and 



© Now turn the thermometer so that it 
casts a very small shadow. The shadow 
should be as small as possible. Again, 
keep the thermometer in this position 
until the temperature does not change 
anymore. Record this temperature. 
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Temperatures 



Ideas for Your Science Fair 

Many people think summer occurs when Earth is closer 
to the sun. This is not true. Earth is approximately 
148 million kilometers (92 million miles) from the sun 
on January 1. It is 153 million kilometers (95 million 
miles) from the sun on July 1. 

Why do you think temperatures are higher in 
summer than in winter? 
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Corth Sun and 

E arth is closer to the sun in winter than it is in 
summer. How can we be colder in the winter if we 
are closer to the sun? To see why, use a flashlight to 
represent the sun and a globe to represent Earth. 



0 Hold the flashlight so that its circular beam points 
directly onto the tropic of Capricorn. It is the line that 
goes around the globe 23.5 degrees south of the 
equator. On the first day of winter, the sun is directly 
above the tropic of Capricorn. 


J Move the flashlight upward without changing the angle 
of its beam until its light falls on the 
United States. As you can see, the light Things you 
shining on the United States is not £3 will need 
circular. The beam is spread out over a 
much bigger surface. p sh0 ws tropic 

During winter, the sunlight reaching i< of Capricorn 

the United States is spread over more jj? and tropic of 

surface. Therefore, the light is not as ® Cancer 
strong and cannot provide as much heat. 
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Temperature 



© Move the flashlight so that it points directly at the 
tropic of Cancer. This is the line on the globe that is 
23.5 degrees north of the equator. On the first day of 
summer, the sun is directly over the tropic of Cancer. 
Again, without changing the angle of the beam, move 
the flashlight upward until its light falls on the United 
States. As you can see, the light is much less spread 
out, or more concentrated, than it was when the 
winter “sunlight” fell on it. 
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Diffusion and 


A ll matter is made up of molecules—the smallest 
entire pieces of a substance. Molecules are 
always moving. Sometimes they separate and spread 
out. You can find this out for yourself. 



j ) Have a friend open a bottle of perfume and place it on 
a table a few feet from where you are standing. After 
a few minutes, you will be able to smell the perfume. 
In order for you to smell the perfume’s odor, the 
molecules of perfume must have moved through 
the air to your nose. The spreading out of matter in 
this way is called diffusion. 


j To see how temperature affects diffusion, nearly fill a 
drinking glass with very cold water. Fill a second glass 
to the same level with hot water. Add a drop of green 
or blue food coloring to the cold water. Then add a 
drop of the same food coloring to the hot water. Watch 
the color diffuse in both glasses. In which glass does the 
food coloring diffuse faster? 


@ Repeat the experiment, but this time drop a few 
crystals of a cherry-flavored drink mix into the cold 
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Temperature 

water. Then drop a few of the JJJJJJ 
same crystals into the hot water. Things you will 

3l frieira 

Place the glass of cold water in a ^ -bottle of perfume 
refrigerator. Leave the glass of hot ^ % drinking glasses 
water in a warm room. Watch the hot and cold water 
crystals diffuse over a period of ^ green or blue fo 

days. Do they diffuse faster in warm ^ ^^flavored 
or in cold water? What can you powdered drink mix 
conclude about the effect of ✓ refrigerator 
temperature on diffusion? 
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Temperature 

S ometimes substances that are mixed together 
change to form one or more new substances. A 
chemical change has taken place. The rusting of iron 
is an example of a chemical change. The burning of 
wood, natural gas, and coal are other chemical 
changes. When a substance dissolves (disappears) in 
water, we say that a solution has formed. For 
example, sugar dissolves when added to hot tea. The 
temperature can increase or decrease during a 
chemical change or during dissolving. If the 
temperature decreases, the change is said to 
be endothermic (taking in heat). If the 
temperature increases, the change is said 
to be exothermic (giving out heat). 



Q) Add 100 mL of water to a drinking glass. 

Measure the temperature of the water. 

© Add two tablespoons of Epsom salts to the 

water and stir to dissolve the solid. Measure the 
temperature of the solution. Is the dissolving of Epsom 
salts endothermic or exothermic? 


















and Chemistry 


© Place a large tea cup in a sink. Add 

100 mL of 3% hydrogen peroxide. Things you will need 

Measure the temperature of the liquid. ^ metric measu 

cup 

© Add a small packet of dry yeast to the ✓ water 

hydrogen peroxide and stir. What ^ drinking glass 
evidence is there that a chemical ^ thermometer 

reaction is taking place? The gas ,, Epsom salts 
making the foam is oxygen. Use a ✓tea cup 
teaspoon to push away some of the v' sink 
foam. Then measure the temperature ^ hottle of 3 /> 

hi ldroaerv peroxide 

of the liquid again. Is the reaction ^ ^ 
of yeast with hydrogen peroxide ^ teaspoon 
endothermic or exothermic? 
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Temperature and Speed 


v\>A.vvvvvvvvvv 

Things you 

__wiU 

✓ i cirinkins 

nibses -----— 

✓ hot wvl <2^ 

vV^tOC.- 

✓ % iTervhic^l 
tables 
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n the experiment about diffusion you 
learned that matter is made up of 
molecules. The molecules are always 
moving. Scientists have learned that 
the temperature of a substance is 
related to the speed of its molecules. 
The faster they move, the higher the 
temperature. They also know that 
chemical changes take place when 
molecules of different substances bump into one 
another. How do you think temperature will affect the 
speed of a chemical change? 



© Fill a drinking glass about halfway with cold tap water. 
Fill a second glass with the same amount of hot tap 
water. 

j Drop a seltzer tablet into the cold water. At exactly the 
same time, drop a second seltzer tablet into the hot 
water. The fizzing that you see is the result of a 
chemical reaction between substances in the tablets. 


►*•*•*•*•* 32' 
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•f o Chemical A section 


One product of the reaction is carbon dioxide gas. It 
is the gas that makes up the tiny bubbles you see as 
the fizz. 

In which glass does the reaction go faster? Did 
you guess right? Why do you think you were right or 
wrong? 
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& Houi Cold Con Vou 



0) T^our cold water into a small plastic cup. Put a 
± laboratory thermometer into the cup. You can 
probably borrow a laboratory thermometer from your 
school’s science teacher. There should be enough 
water in the cup to more than cover the thermometer 


© 


beginning to form? 

|| Once ice starts to form, check the temperature every 
fifteen minutes. In your notebook, record the time and 
the temperature every time you read the thermometer. 
What happens to the temperature of the freezing water? 

>•••••••••••••••••••••••••••• 


bulb, but it should not come too high 
up the thermometer. Write down the 
temperature of the water. 

Put the cup of water with the 
thermometer into a freezer. You may 
need to support the thermometer 
so that it stands up. Record the 
temperature of the water and 
the time every ten minutes. At what 
temperature do you notice ice 


Things you will need; 
^ cold tap water 
small plastic cup 
small laboratory 
thermometer _ 

* notebook and 
pencil 
freezer 

* dock or watch 
^ graph paper 


















Moke Ufa er Ice? 


Continue recording temperatures and times until the 
water is completely frozen and the temperature no 
longer decreases. What is the temperature when it 
no longer changes? Why does the water not get any 
colder? Leave the thermometer and ice in the freezer 
for the next experiment. 

o Use the temperatures you have recorded to draw a 
graph. Show time along the horizontal (side-to-side) 
axis and temperatures along the vertical (up-and-down) 



Science Fair 

Do some research at your library. What is the coldest 
possible temperature? 
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Temperature of 


I n the previous experiment, you found the freezing 
temperature of water. It was probably about 0°C or 
32°F. You might think that ice or snow, which is made 
of tiny ice crystals, will melt at the same temperature. 



Let’s Get Started! 



© Open the freezer and remove the cup of ice and the 
thermometer you used in the previous experiment. 
Place the cup and thermometer in a protected place in 
a warm room. Using an indoor thermometer, measure 
the temperature of the room. 


© Check the temperature of the ice every ten minutes 
until it melts and reaches the temperature of the room. 
Record the numbers in your notebook. 

At what temperatures does the temperature 
remain the same for a long time? What do you think 
is the reason for these periods of constant 
temperature? (See page 47 for an explanation.) 


© Does the amount of ice or snow affect the melting 
temperature? To find out, you will need to put some 
finely crushed ice or snow into a cup. Stir the ice 
or snow gently with the thermometer until the 


• # • • # 


















Me tin Ice or Snoui 



temperature stops changing. What is the 
temperature of the melting ice or snow? 

Fill a bucket with melting ice or snow. 
Again, gently stir the melting ice or 
snow with a thermometer. Does the 
amount of ice or snow affect the 
temperature at which it melts? 

Ideas for Your Science Fair 

How cold would it have to be for the 
liquid in a thermometer to freeze if 
the liquid were isopropyl alcohol? 

How does a gas thermometer 
work? 


/< f rjjjjj 
Things you will need; 
^ cup of ice and 
thermometer used 
in the previous 
experiment 
^ warm room 
indoor 

thermometer 
^ dock or watch 
^ notebook and 
pencil 

^ finely crushed ice 
or snow 
^ cup 
^ bucket 
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| Moke Your Own 


Y 


ou can make a simple thermometer of your own. 



J Fill a large test tube to the top with water. 

J) Coat one end of a clear drinking straw with petroleum 
jelly. Push that end of the straw 
through the hole in a rubber stopper. 

If you do not have a rubber stopper, 
use some modeling clay to make a 
plug. 

© Push the rubber stopper or clay plug 
firmly into the mouth of the test tube. 

The water should rise about halfway 
up the drinking straw. 

0) Let the test tube stand in an empty 
drinking glass for ten minutes. Then 
mark the water level on the straw 
with a marking pen. 

(3 Put the test tube in a glass of hot tap 
water. What happens to the water 


\ >\ >\ ,\ >\ A \\\,\\\JLV 

Things you will need- 
^ Lrge test tube 
^ water 
•'clear drinking 
straw 

•' petroleum jelly 
' 1-hole rubber 
stopper to fit test 
hibe, or modeling 
clay 

^ 3 drinking glasses 
' clock or watch 
^ marking pen 
' hot and cold tap 
water 
ruler 
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Thermometer 


level in the straw? Mark the water level 
with the marking pen. 

© Put the test tube in a glass of cold 
water. What happens to the water 
level in the straw? Use the marker to 
mark this level. 

What happens to the volume of 
water (the amount of space it takes 
up) when it gets hotter? When it gets 
colder? 

© Use a ruler and marker to divide the 
spaces between your marks into equal 
degrees. Number the degrees. You can 
name your new temperature scale 
after yourself! 

Idea for Your Science Fair 
With an adult to help you, carry 
out an experiment to show what 
happens to the volume of air when it 
is heated or cooled. 

























Measuring 

J ust as sugar dissolves in water, so water dissolves in 
air. More water can dissolve in hot air than in cold 
air. As air cools, which often happens at night, water 
leaves the air. Dew forms. You have probably seen 
dew on grass or cars in the early morning. In the 
summer, dew droplets may appear on a cold drink 
container. 

You may have heard the words dew point on 
weather reports. Dew point is a temperature, the 
temperature at which dew begins to form. To make 
that clear, we will refer to it as the dew point 
temperature. You can find this temperature by 
experimenting. 



O Use a thermometer to measure the room temperature. 

f) Fill a shiny metal can about halfway with warm water. 
Put the thermometer into the water. Write down the 
water’s temperature. 

(J Slowly lower the temperature of the water. To do 
this, add small pieces of ice as you gently stir with 
the thermometer. Watch the outside of the can. When 

i • • • • • ■ ^ • •••••••••••••••••••••••• 



















Dew Point 


Things you 
will need: 

✓ household or 
laboratory 
thermometer 

temperature for the conditions in the ^ s Ym\y metal can 3 
room. 


you see dew (moisture) forming on the 
can, write down the water temperature. 
You have reached the dew point 


U 

g/i • • • 
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Ideas for Your Science Fair 


t/ warm water 
\/ ice 

notebook and 

Find the dew points at different times of pencil 

the year. During which season are dew —-— 

points highest? Lowest? During which season of the 
year is the air driest inside your home or school? 

How are dew points related to humidity? 


t 

8 
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| Temperature and 


H ave you been in a greenhouse at a nursery or 
garden store? Greenhouses are warm and bright 
inside to make plants grow faster. The glass reflects 
some of the sun’s heat back into the greenhouse. 
Earth receives huge amounts of heat from the sun. 
If Earth kept all that heat, it would be too hot for life. 
However, without some of the heat, Earth would be 
too cold for life. Our atmosphere of air prevents such 
extreme temperatures. During daylight, Earth’s 
atmosphere absorbs about half the sun’s energy. It 
reflects the rest back into space. At night, gases in the 
atmosphere act like the glass in a greenhouse. They 
trap heat that would otherwise escape and reflect it 
back down to Earth. 

You can see the greenhouse effect for yourself. 



Find two identical shoe boxes. Use clear tape to fasten 
thermometers to the bottom of each box as shown 
in the drawing. Use small pieces of cardboard to shade 
the thermometer bulbs from the sun. Cover the top of 
one box with plastic wrap. Seal the plastic securely to 

















the Greenhouse effect 


the box with masking tape so that air cannot escape or 
enter. Leave the other box uncovered. 

© Put the boxes in the sun until the 
temperatures in both stop changing. In 
which box is the temperature higher? 

What can you conclude? 

Ideas for Your Science Fair 
Design an experiment to show that the 
greenhouse effect occurs in automobiles. 

Do some library or Internet research. 

Find out how the greenhouse effect may change 
Earth’s average temperature. What gas do scientists 
think may cause this change? 


Things you will need: 

✓ 2 , small identical 
shoe boxes 

✓ dear tape — 

✓ i identical outdoor 
thermometers 

✓ cardboard 

✓ plastic wrap 

✓ masking tape 
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Ulords (• Know 


Celsius temperature scale —A temperature scale 
developed in 1742 by Anders Celsius, a Swedish 
astronomer who lived from 1701 to 1744. 

chemical change —The combination of two or more 
different substances to form one or more new 
substances. 

diffusion —The spreading out of a substance due to 
the motion of molecules. 

endothermic —The quality of absorbing heat, 
causing a decrease in surrounding temperature. 

equator —An imaginary line circling the globe that 
divides Earth into northern and southern 
hemispheres. 

evaporation —The change of a liquid to a gas with or 
without the addition of heat. 

exothermic —The quality of releasing heat, causing 
an increase in surrounding temperature. 

Fahrenheit temperature scale —A temperature 
scale developed in 1724 by Gabriel Daniel 
Fahrenheit, a German physicist who lived from 
1686 to 1736. 

>••••• 
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matter —Anything that takes up space. 

molecule —The smallest particle of a substance that 
has the properties of that substance. 

tropic of Cancer —An imaginary line that goes 
around the globe parallel to the equator but 23.5 
degrees, or approximately 2,600 kilometers 
(1,600 miles), north of the equator. On the first 
day of summer in the United States, the sun is 
directly above the tropic of Cancer. 

tropic of Capricorn —An imaginary line that goes 
around the globe parallel to the equator but 23.5 
degrees, or approximately 2,600 kilometers 
(1,600 miles), south of the equator. On the first 
day of winter in the United States, the sun is 
directly above the tropic of Capricorn. 

volume —The amount of space something takes up. 
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VAAAAAAXAAJULY >Y>\ AAAAAAJLAAAX >\ A>\A>VY\\\AXA»\ A \\X>VV\XX> 
Answer to question on page 36: 

The temperature stays the same for a long time at 
about 0°C (32°F) and at the final temperature you 
recorded. The temperature of melting ice or freezing 
water, which is 0°C, does not change while the ice 
melts or freezes. The final temperature is the 
temperature of the room, which remains quite 
constant as long as it is controlled by heating or air 
conditioning units. 
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